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Abstract: Objective To explore the quality value transmitting relationship between decoction pieces and substance benchmarks
based on the fingerprint and index component content. and predict the potential quality markers (Q-Marker) of Wendan Decoction (i
037, WDD) by network pharmacology. Methods HPLC was used to establish the fingerprint and the index components content
determination detection methods of WDD, The network pharmacology was used to construct the “component-target-pathway’ network
relationship of WDD, and its potential Q-Markers were predicted. Results A total of 14 common peaks were calibrated by HPLC
fingerprint of WDD. The reference substance identified six characteristic peaks, and the similarity was more than 0.90. The content
transfer rate of the WDD benchmark samples were 15.61% to 25.15% for naringin and 5.45% to 9.68% for hesperidin. WDD may

exert the effect of regulating gi, resolving phlegm and harmonizing stomach and increasing choleresis regulating sphingolipid signaling
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pathway, endocrine resistance, metabolic pathways and other signaling pathways predicted by network pharmacology. According to

the connectivity between compounds, targets and signaling pathways, it was preliminarily predicted that liquiritin, narirutin, naringin,

hesperidin, neohesperidin and glycyrrhizic acid were potential Q-Markers of WDD. Conclusion The characteristic map and the

content of index components were introduced to explore the transfer relationship of the standard samples of WDD, and combined with

network pharmacology to predict the potential Q-Marker in WDD, which provided a reference for the quality standard establishment

and action mechanism research of WDD.

Key words: classical prescription; Wendan Decoction; fingerprint; network pharmacology; quality markers; quality value transmitting;

liquiritin; narirutin; naringin; hesperidin; neohesperidin; glycyrrhizic acid; regulating ¢i and resolving phlegm; harmonizing stomach

and increasing choleresis

S TP E GBS AR IRERVA TR 1
FETR, HATHFERIMEAKRRESIMKREE, £
R 24 5 R RS A0 o [ 5K R 248 B R 7E 2018 4F
AT CEREGHMZ T HF GE—HD), REG2
Hrhz —231 RIRzR R W T - NSRS 2T &
T W, HIEEE . Irah . BRIORRGE PR AR
WHRA R, BAESAE. MEFEZY, 6
AEARZEPLIE . BRI TSR I, A8 & s A
JPIRIET V2, TEIRIT AR RGO Wik R Gk
T BEIR RGN N7 R G S A R AT
IR, R 2 T A S A, X — Ry
R T A REARR L RAR I &, S AT IR 2 U7
R T2 BAT R

2016 4, X EZpe 02 ket T 2 i Ebn
&Y (quality markers, Q-Marker) HIH AR, Q-
Marker HABEME . RGMEMAT 24T, A
24 JR B RS (B R 1 ST AR R 03] i 25 FR 8L
AR EEM AT RAMES L EER, 2
WU B BT B4, 4 2 A m R X 24
G TER S A OGHE RS HEAT I T, 2R TT
PIE L], OB T 25 5 7 1 F 7 RS,
AT i ARE B4 T7 o 2455 75 1 70040 Jog = v
R R B RLEL SR (FER = AR ) HHis SR, &
% 16 HEEAERE G, G568 SRS B, ¥
B R S FR bR SR AR AR T I R RN TV
] B - SR i I BRI G R, UL IR 7 2
HERE S bR, JNT o -HE A LR
B B 5207 ) R SRR AL SN LI R B
FAIE 850 K B2, g 42 7 M SR IE &
SRS %,

1 UBESHH
1.1 {425

Agilent1260 Infinity 1 B 22 5EAE i RORAH (1

1, & G7T11B BPUIEHE . GT129A B H hitFEas

G7114A PDA FUHI %S . Openlab CDS i ¥ ¥ b
H TS, wd e (P ED GRAFR; Shimadzu
AY120 Jinr 2z — R, BEASEEARAF;
Quintix 125D-1CN + /73 2 —HF 5 KF, dbx
TR RGA R A7 SB-5200DTD AU A
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Table 1 Batches of decoction pieces of benchmark samples

of Wendan Decoction

HEAERE

W ESY L)

mgns EEE T BB R B B
S1 201702 203201 206110 200406 207102 205304
S2 201604 203105 206112 200403 207201 205101
S3 201503 203202 206201 200104 207302 205102
S4 201401 203102 206111 200301 207205 205201
S5 201601 203203 206204 200305 207204 205301
S6 201502 203104 206115 200105 207203 205202
S7 201405 203205 206203 200103 207304 205303
S8 201403 203303 206114 200405 207303 205104
S9 201603 203302 206101 200202 207104 205205
S10 201501 203204 206202 200502 207103 205203
S11 201505 203301 206108 200404 207202 205103
S12 201605 203106 206104 200101 207105 205302
S13 201504 203103 206113 200102 207301 205306
S14 201402 203304 206102 200302 207101 205204
S15 201404 203305 206107 200402 207106 205305
S16 201703 203101 206205 200401 207305 205307

1.3 k5

K, T B IRE REHA BR A R Wl 20
WEmR, fikal, FEENCH/REE ChED AIRA A
2 FAEEHR
2.1 RBEZEEMREBHIE

MR AT HUE R BTG - 2 27.6 g« 1740 27.6 .
BRIOHIFE 27.6 g, BRIZ 41.4g. A2 5528, WHEE
13.8 g, F#E, i 4~10 HIF, 0 1600 mL 4iifkK
2 45 min, HIERECKELE, 600 H A #aEd
25 400 mL, KRR R EiRE B TS,
=20 CUKFETA 12h Ja, B TR TN RT3
30h GATREE-60C, B 80Pa). RIFFIEAH
SEERE S TH
2.2 RBEAEEMRBVESEIEMR
221 ik Dikma Platisil (3545 (250 mm X
4.6 mm, 5um); BN LNE-0.05%BER KB,
Ff WM : 0~25 min, 17%Z.1E; 25~27 min, 17%~
21% K 27~35 min, 21% . 35~37 min, 21%~
26%. ) 37~43 min, 26% £ : 43~53 min, 26%~
48%Z.J15; 53~60 min, 48%Z.JiE: AR EN 1.0
mL/min; AP A 238 nm; RN 25 °C; #EFF
N 10 pL.

2.2.2 NSV EIH S BOMIBE AT B R
PSR E . =AM R SR, R,
i 1) 75 BRI B 40 A 80 80+ 40+ 20 pg/mL IR
HXT IR BUH R, H R RS R,
FEEFRE, I 70% & B il 15 57 2= R FE 43 0 20
pg/mL AT 0.2 mg/mL VR &5 AR, BiAS .
2.2.3 AV H] & U IRZ AR R T
WMZ10.5g, FEEMRE, BEREHBRG, HBEMA
K 10 mL, #REFiE, HEELH (D)% 250 W, i
# 40kHz) 10 min {5 #E, 0%, HWERE, H
AKANERCRI TR, 5, JEd. K% RIaiEm
ImL, & 10mL &ifH, MHPBEEZE, #5, o
0.22 pum FFLIEMR, X8 R B A3 S VA
224 MEEEEE HURMEZHEESE S G TR
(S14) &, %M “2.2.37 WK )5k & At s
W, ESLHERE 6 Ik, FEIE “2.2.17 TR ik s Fit
TI5E, iesEiEE. L6 Saikg (LT A
SR, TH B AT WA S B R R) ARRE %o 04 [T A
258 T W LA AR G B BT 1) L R U TR AR P RSD
PET 2.39%, REUISFEE R IT.

225 EEMEEL  BURMEGEERNSET 0
(S14) ifEH, %M “2.2.37 K ikl &4 i
W, PATHI 6 17, %8 “2.2.17 TR ik 44k
TIE, iexEEE. L6 Saitig (ML) A
SR, THE AT WA S B R [R) ARRE %o 04 T A
258 TP W LA DG AF G B IS 1) o ML X D TRTBR ) RSD
BIET 2.12%, UiHIAEEEM RL, nHFEHE
e SRV A I

22.6 FREMEFELE  BUGR G R R SR T R
(S14) i&E&, %M “2.2.37 WK )5 ikH] &AL A
W, 7 MIAERIS S 04 4. 8. 120 8. 24h HERE, 1%
H“22.17 TUN G FAFEATIE, dx kK.
DL 6 Shikig (i) NS, TG A
SXof A B s T R G W T AR o 5% R W A DG A X
B 6] ARHIE T AR B RSD KT 3.38%, i Bfit
AL 24 h R .

2.2.7 IR IEAERE S AR SR (0 ST S AR EE P
o B 16 REEARZFEMERE ) (S1~S16), #%42.2.3”
TR ik & RS, 4% “2.2.17 TR ik 2%
AT E, ek, AR S1~S16 K3k
SANEFAMZE 2 (P OISR SURE AT
&40 (2012 fO AT 8T, 15 16 RUIEIHZ I ME
FESTESUENE W 1. LA S1 i/ RS IE, KT
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Fig. 1 Characteristic map of 16 batches of Wendan Decoction benchmark samples
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Fig. 2 Comparison map of benchmark samples of Wendan Decoction benchmark samples with decoction pieces
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Fig.3 Comparison map of benchmark samples of Wendan Decoction benchmark samples with reference standards
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2.3 RAEZEEHRIERR S S EMNEMR
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Fig. 4 Chromatogram for content determination of benchmark samples
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SRR Y=2486.6 X (R2=0.999 6), &
Y=21163 X (R2=0.999 6), F WAL IF7E 0.20~
3.19 pg, PEJZFFAE 0.10~1.60 pug LMk R R 1T
2.3.6 FEEEEE BT B ETRA NI 5
W, % “2.3.17 WU EIEEE, EREIFE 6 X,
ORI, FEiH5 RSD fH, 45353718 0.17%A1
0.16%, R\LCIREHEE R LT
237 REMEHLE HUE 7R SETN
(S15) &E&, %M “2.3.37 WiF 7l sk i v
W, %5 E 0.2, 4.8, 12.24h )5, #%B“2.3.1”
TR (e 2 A AT e, DSk ig TR, T 2
Pl A THIAR ) RSD 1, 2553 RSD 23051 2.44%
A 211%, FRIFEALZFEMERE ALK ERAE 24 h
W
238 EEMELE HURIHZISHERE A TR (S15)
Wi, %M 92337 TR AR AR AR, T
ITHI4% 6 £, HMR “2.3.17 TR (3 2 R0 2 04 [
N, THE 2 R s 4 £ RSD fH, 4553 RSD
I3 AN 0.77%F1 0.62%, FKIZIEEE R I,
239 MR EER WEESMHE KX
(S15) MIETHZ) 0.25 g, FEEME, BT
RSB 1 L1, IR R R R
VAT, 1% “2.3.37 TR A PATHIS 6
W, TR €237 TN S AT e, 0k
WETH AR TR INRE [N, 25 S mh R 1 R I
SEEINRE RIS BN 101.32%F1 102.88%, RSD
5314 0.60%1 0.85%, 3R IIZ T HERFE R IT.
2.3.10 ARG EAERE SR bR S R E R HE
HAEIBRFT 4% “2.3.37 TR 73l 4 v RE i it
WA, % “2.3.17 BUN g AF, DO E
P S B A BRI 16 HESEERE SR
PR B 5. i (R E 250 2020 4R — BT
e PR S BN ATA . S5 0% 2, FEifk
it H R B ot & B P A N (1.2940.23) %,
P& B & 0 B AN (0.7140.09) %.
OIRT SR o P Rl B B L R B I S A
WK R, BRE=wm/WM, i w RoRFEAERE T
TRPR AT R =BG m FRoR IR UERE iR, Wk

&2 REARR-EEERIERRSERE
Table 2
decoction pieces-benchmark samples index components
FEAERE Tl B H /% HEBH /%
mdflt S UOr BEHERESY R O JEMERES BRE
S1 5.81 1.23 15.61 3.37 0.65 9.68
S2 5.35 1.47 2126 4.88 0.64 7.16
S3 4.45 1.32 19.83 521 0.77 6.68
S4 5.55 1.34 17.69 5.55 0.67 6.36
S5 4.04 1.17 2035 5.18 0.69 6.37
S6 4.92 1.20 21.53 4.30 0.61 8.75
S7 4.44 1.11 20.08 6.72 0.65 5.45
S8 5.55 1.25 18.54 3.87 0.61 9.19
S9 6.32 1.96 20.65 5.27 0.90 7.89
S10  4.34 1.44 25.15 498 0.87 9.10
S11 5.04 1.12 17.13  4.11 0.66 8.41
S12 4.78 0.98 1632 5.78 0.64 6.16
S13 531 1.12 1699 527 0.67 7.18
S14  6.40 1.58 18.56 4.97 0.84 8.88
S15  4.61 1.14 2047 6.43 0.72 6.26
S16  4.16 1.22 20.65 4.57 0.82 8.37

Transformation rete of Wendan Decoction

AN R BR R R 5 B O R MORTR TR $ok
FAE R IR 2 FEHERF: ity 5 068 B PR B o 25 4 IR R
FS3 PR 5 B 4 B S e R R AR 20 22N B 11 5
MBI BIBEAERE S AL e (19.43 £
2.22) %, FEEFIPTFEIERE Ry (7.6211.28) %,
2.4 RAEHMLEZHIRZTON 547

241 GEMERC Rk ERRR SRS FR A H AL
T EEMEE . M R IR B
R 6 MEMH A N EIENAEY) . Bt R
PubChem %} J (https://pubchem.ncbi.nlm.nih.gov/)
13 2| H o T Ze e A FYE (simplified molecular
input line entry system, SMILES), 4% SMILES &
A Swiss Target Prediction £(## /% (http://www.swiss
targetprediction.ch/) M 73 B AH B I #E 5, KFRESE
AR, R3S 6 MEE YA 59 MERTEE A
242 HEHA-FEAMOAEHRM (protein-protein
interaction, PPD) M2t i s3 211 59 M4
RSN String 2085 & (https:/cn.string-db.org/) #4J %
PPI %%, &FEYIF N “Homo sapiens”, & H.
PF43{H “high confidence>0.4", FH:RaJCEk R AT
MUK RA 2 MERIT A, K String 208 FE 53
Hra L TSV A A F A Cytoscape 3.9.0 F A4
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i, FEFIH “Network Analyzer” ThREXT 43445 SRt
ITHRANEME T, IEEUE (degree) ¥R TET
RrEC 4 BORE SR R OCHEEE AT, IR R 25 MK

PREL A, AR WA 3. WImIEAR R 25 A OCHEE
F A Cytoscape 3.9.0 # {145 PPI W45 &, 45580
K 5,

*3 Mo MEERINE R
Table 3 Topological properties of target network

BB HFR el
ESR1 MEBEE 2K o (estrogen receptor a.) 19
HRAS AL E A p21/H-Ras-1 (transforming protein p21/H-Ras-1) 13
ABCBI1 P-¥itE H (P-glycoprotein 1) 9
ABCG2 ATP 558K G %5 H 2 (ATP-binding cassette sub-family G member 2) 9
SLC29A1 WK% 29 JiDt 1 (equilibrative nucleoside transporter 1) 9
AR R 524K (androgen receptor) 9
CYP19A1 4HBE 3K P45019A1 i (cytochrome P450 19A1) 9
CYP1BI 40l (K P450 1B1 (cytochrome P450 1B1) 8
SRD5ALI 50-1 B (steroid Sa-1 reductase) 8
HSDI17p1 17B-¥2 35 [ Bl & (estradiol 17B-dehydrogenase 1) 8
SHBG ME MM RS A BREH  (testis-specific androgen-binding protein) 7
BCL2L1 4HBEYE TR T R Bel-X  (apoptosis regulator Bel-X) 7
ESR2 MEBLZ 521K B (estrogen receptor B) 7
ADORAL1 IR 521K Al (adenosine Al receptor) 6
ABCC1 Z MM E 1 2 (multidrug resistance-associated protein 1) 5
CAl IR EFES I (carbonic anhydrase 1D 5
PARP1 B R IRE VIR S 1 (poly [ADP-ribose] polymerase-1) 5
TERT ikl B S (telomerase reverse transcriptase) 5
HSDI11B1 11B-F2FE 2K [E R B B8 (11B-hydroxysteroid dehydrogenase 1) 5
SLC28A3 B AR MR 28 it 3 (solute carrier family 28 member 3) 4
ADORA2A IR H A2A 54K (adenosine A2a receptor) 4
CA2 TR EFEE 1T (carbonic anhydrase I1) 4
CA3 TR BT EF 1T (carbonic anhydrase 111D 4
CA13 TRIRETEE XIIT (carbonic anhydrase XI1I) 4
CA7 TRERETF VII (carbonic anhydrase VII) 4

2.4.3 FEIAK (gene ontology, GO) HfEE 0T
A #E R AR R A A R4 (Kyoto encyclopedia
of genes and genomes, KEGG) 1@ & 4001 4 i7
HATREIM 25 DR S A DAVID #4k
(https://david.nciferf.gov/) #4T GO DifgE M i
KEGG TR & &1, GO IhRe/r#rik i P<0.01,

KEGG B HTER P<0.05, HA S5 L. GO
LI Re & 5 4 il LA T 410 = R 82 U AE AR ) 7R
(biological process; BP) 4fi}fd2 73 (cell component,
CC) A4rTIhRE (molecular function, MF) 3 KJZ
I ERThRE. £ GO E&H, 357 M %HE, H
HiBP 5 30 MK H, CC 561N H, MF 4214
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